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Introduction
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From insects to mammals, acoustic communication is crucial for survival, 32 successful reproduction, and many other life-history strategies [1] [2] [3] . Usually, changes 33 in the auditory system cause changes in sensitivity during ontogeny; these can have a 34 profound impact on an organism's hearing [4, 5] . Moreover, the development of 35 hearing sensitivity allows accurate and efficient acoustic communication in 36 individuals [4] . 37 Developmental plasticity of hearing sensitivity has been verified in fishes [6, 7] , 38 frogs [8] , lizards [9] , birds [10, 11] , mammals [12, 13] , and humans [14] , suggesting 39 that auditory processing matures with age, and that this process differs between 40 species. Turtles, like other amphibious animals, face a trade-off between terrestrial 41 and aquatic hearing, and their acoustic environment changes during ontogeny; they 42 may have evolved variability in hearing capacity to adapt to complex environments 43 [15, 16] . Although there has been considerable research into auditory system 44 development in some groups of vertebrates, much less is known about it in chelonians. 45 At present, we know of only three studies on the developmental plasticity of hearing 46 sensitivity in chelonians, and these reached different conclusions [17] [18] [19] . However, 47 these studies had small samples (n < 7), narrow age ranges, and unclear sexual 48 categorization, factors that may affect their findings. Our previous study provided the 49 first evidence that sexually dimorphic hearing sensitivity has evolved in turtles, with 50 the hearing of females shows greater sensitivity [20] . It is necessary to further study 51 ontogenetic changes in hearing sensitivity in chelonians. 52 Red-eared slider (Trachemys scripta elegans) is a semi-aquatic freshwater turtle, 53 well adapted to living in various habitats, including rivers, streams, and even brackish 54 water (Salinity 5.3-14.6‰) [21] . 75 Considering that sexually dimorphic hearing sensitivity has evolved in turtles, only 76 female T. scripta elegans individuals were used. We used age groups of 1 week (n = 77 10), 1 month (n = 11), 1 year (n = 10), and 5 years (n = 10). All animals were 128 The ABR thresholds and latencies were determined using visual inspection similar 129 to that previously described [29] . The threshold measurement was defined as the 130 stimulus level below which no repeatable responses could be recognized [30, 31] . In 131 order to reduce artificial error, all turtle ABR thresholds were determined by the same 132 experienced person. We assumed that the 80 dB level was above the ABR threshold of 133 all turtles studied, for the stimuli used. Body mass was significantly influenced by age (F = 8119.45, df = 3, P < 0.001), 156 and differed significantly among age groups (P < 0.001). Carapace length became 157 significantly longer with age (F = 5816.28, df = 3, P < 0.001), and differed 158 significantly among age groups (P < 0.001). Below 600 Hz, the ABR threshold decreased rapidly with increasing age (1 week to 170 1 year), with significant differences among age groups, but no significant difference 171 between the 1-and 5-year age groups, for which the stimulus frequency ranged from 172 200 Hz to 600 Hz (Fig. 2B) . Above 600 Hz, the ABR threshold was significantly 173 lower in the 5-year age group than in other groups (Fig. 2B ). 174 175 3.3 ABR latency 176 The ABR latency for tone bursts at 75 dB was <5 ms in all age groups (Fig. 3A) . 177 The ABR latency for tone bursts was lowest in the 5-year age group (Fig. 3B ). 
ABR thresholds and latencies define
Discussion
185
Herpetologists have long considered turtles and tortoises to be "the silent group", 186 neither vocalizing nor hearing particularly well [32, 33] . However, the hearing 187 sensitivity of chelonians has recently begun to attract attention, and behavioral and 188 electrophysiological studies have revealed that turtles and tortoises are low-frequency 189 specialists (usually <1000 Hz) [16, 34, 35] . We found that the turtles could not hear 190 frequencies >1400 Hz, and that the upper limit of the hearing sensitivity bandwidth 191 shifted higher during ontogeny.
192
Although habitat-related auditory plasticity has been reported for T. scripta elegans 193 [15], little is known about the development of the auditory system in this group. To 194 our knowledge, ours is the first study to demonstrate developmental plasticity of 195 peripheral hearing sensitivity from the post-hatchling to reproductive adult stage in 196 chelonians. We found that the ABR threshold was significantly lower in the 1-week to 197 1-year age groups than in the 5-year age group. Remarkably, frequency sensitivity 198 was developmentally segmented by 600 Hz: below this, the ABR threshold did not 199 differ among the 1-to 5-year age groups; above this, it was significantly lower in the 200 1-year than 5-year age group. We thus conclude that ontogenetic hearing sensitivity 
